Aryl hydrocarbon receptor regulation of cytochrome P4501B1 in rat mammary fibroblasts: evidence for transcriptional repression by glucocorticoids.
Cytochrome P450 1B1 (CYP1B1), which actively metabolizes polycyclic aromatic hydrocarbons, is regulated by the aryl hydrocarbon receptor (AhR) in primary cultures of rat mammary fibroblasts (RMF) and rat embryo fibroblasts (REF). 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) induced the 5.2-kilobase CYP1B1 mRNA in RMF (12-fold) and REF (14-fold) after a 6-hr treatment, with comparable increases in the microsomal protein. The synthetic glucocorticoid dexamethasone (DEX) suppresses TCDD-induced expression of CYP1B1 in RMF and REF. Suppression of CYP1B1 mRNA in RMF (maximal suppression, 70%) was observed when DEX was added 2 hr before TCDD, but was not observed with co-administration. The concentration dependence (EC50 approximately 10 nM) and reversal by the antagonist, RU486, implicates the glucocorticoid receptor. DEX inhibition of TCDD-induced CYP1B1 protein needed more extensive preincubation (>6 hr). TCDD induction of CYP1B1-luciferase constructs in RMF was mediated by a 265-base-pair upstream region (-810 to -1075), which was similarly suppressed (50-70%) by a 2-hr preincubation with 10(-7) M DEX via this enhancer region. Expression of the AhR is suppressed by DEX (70% after 12 hr), but not after the 2-hr period that was sufficient for suppression of transcription. The AhR nuclear translocator is not affected by this treatment. We conclude that glucocorticoid receptor rapidly suppresses activity of the AhR/AhR nuclear translocator complex in the CYP1B1 enhancer region, even though lacking glucocorticoid responsive element(s). DEX inhibits proliferation of RMF in this same concentration range (35%, EC50 approximately 5 nM), indicating additional effects on intracellular activity that may link to this suppression.